Akt1 mediates the posterior Hoxc gene expression through epigenetic modifications in mouse embryonic fibroblasts.
The evolutionarily conserved Hox genes are organized in clusters and expressed colinearly to specify body patterning during embryonic development. Previously, Akt1 has been identified as a putative Hox gene regulator through in silico analysis. Substantial upregulation of consecutive 5' Hoxc genes has been observed when Akt1 is absent in mouse embryonic fibroblast (MEF) cells. In this study, we provide evidence that Akt1 regulates the 5' Hoxc gene expression by epigenetic modifications. Enrichment of histone H3K9 acetylation and a low level of the H3K27me3 mark were detected at the posterior 5' Hoxc loci when Akt1 is absent. A histone deacetylase (HDAC) inhibitor de-repressed 5' Hoxc gene expression when Akt1 is present, and a DNA demethylating reagent synergistically upregulated HDAC-induced 5' Hoxc gene expression. A knockdown study revealed that Hdac6 is mediated in the Hoxc12 repression through direct binding to the transcription start site (TSS) in the presence of Akt1. Co-immunoprecipitation analysis revealed that endogenous Akt1 directly interacted with Hdac6. Furthermore, exogenous Akt1 was enriched at the promoter region of the posterior Hoxc genes such as Hoxc11 and Hoxc12, not the Akt1-independent Hoxc5 and Hoxd10 loci. The regulation of the H3K27me3 mark by Ezh2 and Kdm6b at the 5' Hoxc gene promoter turned out to be Akt1 dependent. Taken together, these results suggest that Akt1 mediates the posterior 5' Hoxc gene expression through epigenetic modification such as histone methylation and acetylation, and partly through a direct binding to the promoter region of the 5' Hoxc genes and/or Hdac6 in mouse embryonic fibroblast cells.